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NOTICE

The information in this document has been funded wholly by the United States
Environmental Protection Agency (EPA) under Contract Number 68-01-6699 and is

considered proprietary to the EPA.

This information is not to be released to third parties without the expressed
written consent of the EPA or the NUS Corporation.
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000805 EXECUTIVE SUMMARY

A Remedial Investigation (RI) was performed at the Lees Lane Landfill Site by the
NUS Corporation in order to characterize the types and extent of contamination.
The purpose of the RI was to compile sufficient data to identify the contaminants
of concern, determine potential public health and environmental problems and
support the evaluation of technologies and remedial alternatives during ‘the
Feasibility Study (FS).

An FS was also performed by the NUS Corporation to assist the EPA in selecting
the appropriate remedial action alternative for the Lees Lane Landfill Site. The
purpose of the FS was to identify and evaluate remedial alternatives with a range
of responses from no-action to offsite disposal and/or treatment. The evaluation
of remedial alternatives was based on technological, public health, institutional,
environmental and cost factors.

SITE BACKGROUND

The Lees Lane Landfill Site is located adjacent to the Ohio River in Jefferson
County, approximately 4.4 miles southwest of Louisville, Kentucky. The site,
consisting of approximately 112 acres, is composed of three tracts and measures
approximately 5,000 feet in length and 1,500 feet in width (see Figure ES-1). The
Northern and Central Tracts of the landfill consist of level to gently sloping land
while the Southern Tract contains two depressions with steep slopes. Up to three
terraces, each approximately 20 feet wide, form the slope on the river side of the
landfill. Much of the landfill surface is covered with well-established vegetation
ranging from brush to woodlands. Elevations range from 383 feet above mean sea

level (amsl) along the Ohio River to 461 feet amsl along the levee.

The site is bordered on the east and south by a flood protection levee (designed on
the 500-year flood). To the northeast is Borden, Incorporated (a chemical
manufacturer), to the south is Louisville Gas and Electric, Cane Run Plant (a

coal-burning generating station), and to the east is Riverside Gardens (a residential

ES-1
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dévelopment of about 330 homes and 1,100 people). Beyond these areas the
surrounding land use is predominantly woodlands and agricultural land.

Site access is presently unrestricted and the site is occasionally used for
recreational purposes such as target practice. Scattered drums and household
wastes were observed during the RI suggesting that indiscriminant dumping may

still be occurring.

The geology of the site area consists of approximately 110 feet of Ohio River
alluvium and glacial outwash underlain by the New Albany shale, reported to be 100
feet thick. The alluvial aquifer is unconfined with the shale forming an aquitard
between the alluvial aquifer and the deeper limestone aquifers. The water table is
approximately 50 feet below land surface and the saturated thickness of the
aquifer js approximately 60 feet. Flow in the aquifer is predominantly toward the
Ohio River. Water levels in the aquifer vary with fluctuations of the Ohio River
and up to seven feet of variation in water levels were observed during the RI.

Based on a United States Geological Survey boring in the river in 1945, the Ohio
River bed is approximately 30 feet above the shale bedrock. The average Ohio
River flow at the site is approximately 114,000 cubic feet per second (cfs). Flood
conditions occur every 1.2 years and have an average duration of 12 days. Based on
the designated 100-year flood level of 447.6 feet amsl, which occurred in 1945, 25
to 50 percent of the landfill would be inundated with water.

Domestic, commerical, and industrial wastes were disposed of in the landfill from
the late 1940s to 1975. Prior to and during its use as a landfill, sand and gravel
were quarried at the site by the Hofgesang Company. In 1971, the State permitted
the Southern Tract of the landfill under its Solid Waste Program. In 1974, the Lees
Lane Landtfill permit expired and, due to repeated compliance violations, was not

renewed.

In March 1975, the Jefferson County Department of Public Health was notified of
the presence of methane gas in Riverside Gardens. As a result of explosive levels
of methane gas, seven families along Putman Street were evacuated by the
Jefferson County Housing Authority. The homes were purchased and the families

ES-3
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were relocated at a cost of $150,000. In April 1975, the Kentucky Natural
Resources and Environmental Protection Cabinet (NREPC) filed a lawsuit that
resulted in landfill closure. All construction requiring excavation was prohibited
within 860 feet of the landfill and any construction proposed within 1,500 feet of
the landfill required a gas test.

Between 1975 and 1979, 44 gas observation wells were installed in and around the
landfill and in Riverside Gardens to monitor the concentration, pressure and lateral
extent of methane migration. Samples collected from these wells indicated that

the source of the methane and associated toxic gases was the decomposition of
landfill wastes. In October 1980, a gas collection system was installed on the site
between the fill and Riverside Gardens.

In November 1978, the Surveillance and Analysis Division (SAD) collected samples
from residential wells in Riverside Gardens to determine the potential effects of
the landfill on groundwater quality. As a result of the study, the SAD reported
that there was no indication of the migration of contaminated groundwater from
the land{ill to the residential wells.

In February 1980, the Kentucky Department of Hazardous Materials and Waste
Management (HMW M) discovered approximately 400 drums about 100 feet from the
Ohio River bank on a 10-foot vertical rise above the river. In September and
October of 1981, the drums were removed by the owners under Court Order. The
wastes were removed from the drums and transported to an approved hazardous
waste disposal facility. The remaining nonhazardous drummed materials and the

empty drums were buried onsijte.

In early 1981, the Kentucky NREPC installed eleven shallow groundwater monitor
wells at the site; and in April, the SAD collected samples from five of these wells.
The SAD reported that many of the sample concentrations were probably elevated
due to excessive sediment caused by poor well construction. The report stated that
many of the heavy metals and aluminum concentrations should be considered

excessive.

ES-4
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In December 1982, EPA evaluated the Lees Lane Landfill Site using the Hazard
Ranking System (HRS) as described in the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP). The overall HRS score was 47.46, which ranked
the site in Group 6 on the proposed National Priorities List (NPL). The site
received a high ranking due to the distance to the nearest population (300 feet), the
floodway location, the identification of landfilled hazardous waste (chromium and
vinyl chloride), and the distance to the nearest well (Riverside Gardens).

DESIGN OF THE REMEDIAL INVESTIGATION

Previous studies at the Lees Lane Landfill Site have established two major
concerns associated with the site. These two concerns are the result of leachate
and gas production by the landfill and a-re mainly focused on the migration routes
of the groundwater and gas contaminants. An additional potential concern is public
contact with contaminated surface materials or surface water, sediment and soils
on the site since access is not restricted and the site is currently used for

recreation.

The levels of contaminants in groundwater and the potential migration routes were
investigated through a subsurface boring program, monitor well installation, and
groundwater sampling of existing and newly installed wells. Groundwater and Ohio

River elevations were also monitored for six months to determine flow pathways.

IT Corporation was tasked by EPA, under a separate contract, to evaluate the
condition of the existing gas collection system and to determine the need for
upgrading or repair of the system. Samples were collected from the gas extraction
wells to determine if the decomposition of the wastes in the landfill was still
producing significant levels of methane and associated toxic gases.

An onsite surface sampling program was undertaken to determine the levels of
contaminants in surface water, soil and sediments.

ES-5
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MAJOR FINDINGS

The nature and extent of contamination at the Lees Lane Landfill Site was
evaluated through a five-step process. First, the contaminants at the site were
quantified through a sampling and analysis program. Second, the concentrations of
the contaminants thus identified were further evaluated to define the significant
contaminants. Third, the distribution of these contaminants was investigated to
refine migration pathways and to characterize the site. Fourth, the potential
exposure pathways for human and environmental receptors were determined based
on site conditions. And finally, the characterization and exposure pathways
became the basis for the determination of the public health and environmental

concerns.

The onsite migration pathways consist of surface water infiltration to groundwater
in the Northern and Central Tracts, with minimum runoff and ponding except
during major storms and floods. Surface water infiltration is also expected in the
Southern Tract, but runoff to the large pond is a probable pathway due to the steep
slopes. The only onsite soil transport likely is by this same route (runoff to the
pond) in the Southern Tract.

Onsite surface water contained very low levels of contaminants. Onsite soils and
sediments were similar to the offsite background sample collected in Riverside
Gardens, suggesting the use of local soils as cover material. In two areas where
"hot spot" soil samples were collected, the estimated concentrations of lead and
chromium were 2,000 mg/kg (ppm) each. These areas were located along the
access road in the Central Tract and are believed to be the result of indiscriminant
dumping since the concentrations found were not representative of overall soil

concentrations.

The major migration pathway for groundwater is direct discharge to the Ohio
River. The groundwater discharge was estimated at 1.69 cubic feet per second
(cfs) based on the gradient and hydraulic conductivity measurements made during
the RI. This discharge rate results in a groundwater contribution that is 1.5 x 10-3
percent of the total Ohio River flow. If high water conditions on the Ohio River
were to exist for a sufficient period of time, groundwater reversal might occur and
flow would be toward the Riverside Gardens residential wells. However, there
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appears to be very little groundwater migration resulting from the operation of the
pumping center to the northeast of the site. Insufficient data are available to
eliminate the potential for the transport of contaminants under the Ohio River.
However, based on the potential dilution by the Ohio River, the low groundwater
gradient at the site (maximum observed at 0.007), and the essentially flat bedrock
(dipping at 8.3 feet per mile) beneath the site, the effects of contaminant
migration under the Ohio River are expected to be inconsequential.

Onsite groundwater contained low levels of organic compounds and some inorganic
contaminants. The major inorganic contaminants included arsenic (87 ug/l), barium
(1,100 ug/l), cadmium (22 ug/1), chromium (640 ug/l), lead (150 ug/l), manganese
(44,000 ug/l) and iron (190,000 ug/l). The offsite concentrations of these
contaminants were all below the maximum contaminant levels (MCL) set in the
Interim Primary Drinking Water Regulations. Manganese was detected at 610 ug/l
in the Louisville Gas and Electric well and at 370 ug/] in an Indiana public water
supply (PWS) well. Iron was detected at 8,900 ug/l1 in an Indiana PWS well, but was
below background in both industrial wells. Neither manganese or iron are
considered to have significant health effects.

The IT Corporation (IT) evaluation of the existing gas collection system concluded
that the system was operating at less than 50% efficiency. Monitoring has been
conducted by Jefferson County since 1980 and the only time methane has been
detected in the gas observation wells in Riverside Gardens was in April and May of
1984 when the blower system was not operating properly. This suggests that
although the system requires repair or replacement, it is currently mitigating gas
migration at the site. Samples collected by IT from the gas extraction wells
contained both methane and toxic gases, demonstrating that the decomposition of
landfill wastes is still producing gases with the potential to migrate to Riverside
Gardens. In November 1985, the Jefferson County Department of Public Works
contracted SCS Engineers to inspect the gas collection system. Repairs of problem
areas noted during the inspection were begun in December 1985 by Jefferson
County under the supervision of SCS Engineers.

The public health assessment concluded that the primary public health concern at
the site was the elevated chromium levels found in onsite groundwater. It is also
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concluded that there was no evidence of an offsite public health or environmental
problem related to the site at this time. Remediation of groundwater was not
indicated by the public health assessment, but the need for long-term monitoring of
groundwater and ambient air was identified to establish baseline conditions and to
serve as an early detection system should site conditions change. The public health
assessment recognized that the existing gas collection system is mitigating gas
migration, but the system may need to be repaired or replaced. A routine
subsurface gas monitoring program also needs to be implemented outside the
collection system and in Riverside Gardens. The public health assessment also
noted that, in the absence of controlled access to the site, the surface wastes
should be removed and the soils containing elevated levels of chromium and lead

should be covered.
ADDITIONAL DATA NEEDS

The groundwater monitoring program conducted during the RI consisted of two
periods of sample collection, one month apart. The only previous onsite
groundwater samples were collected in 1981. Baseline groundwater quality
conditions should be established for the site so that a more accurate evaluation of
groundwater degradation or improvement over time can be made. Considering the
groundwater flow conditions at the site and the potential effects of flood stages in
the Ohio River, the definition of baseline groundwater quality conditions is
expected to require approximately two years of quarterly data collection. In
addition, ambient air sampling in Riverside Gardens and on the landfill is being
conducted as a separate study by the EPA. The results of this study will be issued
as an addendum to the RI/FS Report.

REMEDIAL ACTION ALTERNATIVES

A two-phased process was used to determine the appropriate remedial response at
the Lees Lane Landfill Site. First, an initial screening of technologies was
performed to eliminate the infeasible, inappropriate, or environmentally
unacceptable technologies. The second phase involved a detailed analysis of a
limited number of remedial alternatives formed from the technologies that passed

the initial screening stage.
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The remedial alternatives were developed using best engineering judgement to
select a technology or group of technologies that best addressed the problems
existing at the site. The alternatives were developed to offer the EPA, as the
remedial action selection agency, a range of responses for site remediation while
still addressing the public health concerns identified at the site. An alternate
water supply for ten homes in Riverside Gardens is included in alternatives two,
three, and four, on a discretionary basis. The EPA will decide on the applicability
of including this technology at a later time. The alternatives so identified are

presented in Table ES-1.

These alternatives are all considered to be source control remedial actions. This
type of remedial action is defined as that applicable where the hazardous
substances remain at or near the areas where they were originally located and are
not adequately contained to prevent migration to the environment. The
alternatives consist of combinations of the following operable units:

® Monitoring of Air, Gas and Groundwater

° Inspection and Repair of the Gas Collection System (Potential
installation of a gas burner)

® Cleanup of Surface Waste Areas
Installation of a Cap (Requiring removal of surface waste
materials and grading and vegetation)
Installation of Bank Protection Controls

® Excavation of Landfill Materials and Onsite Incineration
(Requiring offsite disposal and backfilling, grading, and
vegetation)

o Excavation of Landfill Materials and Offsite Disposal (Requiring
backfilling, grading and vegetation)

The no action alternative, which consists of groundwater, air and gas monitoring
only, may not be effective in mitigating public health concerns caused by the
ultimate failure of the gas collection system or potential public contact with

contaminated materials on the landfill surface.
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TABLE ES-1

SUMMARY OF REMEDIAL ACTION ALTERNATIVES

LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

Cost 1,000

Alternative Actual

3.

L X

5.

esent Worth

No Action - Monitoring 391

Gas Collection and Venting A7
System, and Monitoring

Surface Waste Area Cleamnp, Bank
Protection Controls, Gas Collection
and Venting System, and Monitaring

2,909

Capping, Regrading and 42,683
Revegetation, Surface Waste Area

Cleanup, Bank Protection Controls,

Gas Collection and Venting System,

and Monitoring

Excavation and Backlilling,
Regrading and Revegetation,
Onsite Incineration, Offsite Fly
Ash Disposal, and Monitoring

48,112

Excavation and Back{illing,
Regrading and Revegetation,
Offsite Disposal, and
Monitoring

649,279

3l

439

2,682

13,96

165,766

261,538

o
o
Public Health Environmental Technical Other OO
Concern Concern Concern Concerns i
Gas migration and Leachate and - Community
direct contact with waste release disapproval
surface wastes to Ohio River
Direct contact with Leachate and - -
sur[ace wastes waste rejease
to Ohio River
Minimal Leachate release - -
to Ohio River
Minimal Leachate release Time for Transportation of
to Ohio River implementation capping material

Gas and particulate
migration during
excavation

Gas and particulate
migration during
excavation

Migration of wastes
from flooding during
excavation

Migration of wastes
from flooding during
excavation

Cap damage from Ohio
River runon during
flooding

Coordination of excavation
and incineration.

Time for

implementation

Coordination of excavation
and transportation of
wastes. Time for
implementation

through Riverside
Gardens

Transportation of
wastes through
Riverside Gardens

Transportation of
wastes through
Riverside Gardens
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The second and third alternatives both include groundwater, air and gas monitoring,
a potential future alternate water supply, and inspection and repair of the gas
collection system. The third alternative adds cleanup of surface waste areas and
installation of bank protection controls. These alternatives have been defined as
those which do not attain applicable or relevant public health or environmental
requirements but will reduce the likelihood of present or future threat from the
hazardous substances and which provide significant protection to public health,

welfare, and the environment.

The fourth alternative is expected to satisfy all applicable and relevant Federal
public health or environmental requirements. This alternative includes
groundwater, air and gas monitoring, inspection and repair of the gas collection
system, a potential future alternate water supply, cleanup of surface waste areas,
installation of a clay cap including regrading and revegetation, and installation of
bank protection controls.

The alternative which exceeds all applicable or relevent public health or
environmental requirements includes excavation and onsite incineration. The
excavation of the 2,400,000 cubic yards of waste estimated to be at the landfill
would be incinerated onsite to reduce the volume and toxicity. The fly ash and
materials not suitable for incineration would be transported to an offsite facility.
The site would be backfilled, regraded and revegetated. A groundwater, air, and
gas monitoring program would also be conducted.

The final alternative was developed to address treatment or disposal at an off-site
facility. This alternative includes excavation of the same materials described
under alternative five, but the waste would be disposed of in a secure offsite EPA-
approved RCRA landfill. The excavation, backfilling, and monitoring would also
be performed in @ manner similar to that described in the fifth alternative.

ES-11
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1.0 INTRODUCTION

A Remedial Investigation (RI) and Feasibility Study (FS) was performed at the Lees
Lane Landfill Site by the NUS Corporation, Region IV Field Investigation Team.
The work was assigned by the EPA Region 1V under Contract Number 68-01-6699.
The Comprehensive Environmental Response Compensation and Liability Act of
1980 (CERCLA) authorizes the EPA to develop a remediation plan for those sites
which are a potential threat to the public health, welfare and the environment.
The Lees Lane Landfill Site was recognized as a potential problem to the public in
1975 as a result of gas migration studies at the site and was placed on the National
Priorities List in 1982 (Federal Register, 9-8-83). Within the remedial planning
program, the RI and the FS at the Lees Lane Landfill Site are EPA-led studies in
support of federal enforcement action.

The purpose of the Rl is to compile sufficient data to characterize the site, to
identify contaminants of concern, to determine public health and environmental
concerns, and to support the screening of technologies and remedial alternatives.
An evaluation of the remedial alternatives is based on technological, public health,
institutional, costs, and environmental factors. The purpose of the FS is to identify
and evaluate remedial alternatives with a range of responses from no-action to
offsite disposal and/or treatment. The selection of an appropriate alternative is
made by the EPA.

1.1 Site Background

The Lees Lane Landfill Site, a tract of land of approximately 112 acres, is located
along the Ohio River in Jefferson County, Kentucky. The landfill is approximately
4.4 miles southwest oi Louisville, Kentucky (Figure 1-1). A location reference
point for the landfill is the intersection of Lees Lane and the flood protection
levee. This point is located at 38011'44" N latitude and 85052'17" W longitude. The
site is approximately 5,000 feet in length, averages approximately 1,500 feet in
width and consists of three tracts of land designated as the Northern, Central, and
Southern Tracts (NUS, 1983a).
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The site is bordered on the east and south by the Army Corps of Engineers flood
protection levee. To the northeast is Borden, Inc. (a chemical manufacturer), to
the south is Louisville Gas and Ejectric Cane Run Plant (a coal burning generating
station), and to the east is Riverside Gardens (a residential development of about
330 homes and 1100 people). The west side of the site has a narrow, terraced area
which serves as a buffer zone between the landfill and the Ohio River. A gas
collection system has been installed along the property boundary to the southwest
of the site between the landfill and Riverside Gardens (see Figure 1-2).

1.1.1 Environmental Setting

The topography of Lees Lane Land{ill has been determined mainly by the extensive
man-made excavation and fill operations at the site. A secondary, but major
influence of the topography has been the erosional and depositional processes of
the Ohio River. The landfill is located in the Ohio River Terraces physiographic
province.

The Northern and Central Tracts of the landfill consist of level to gently éloping
land. The Southern Tract contains two steep-sided excavations. Up to three
terraces, each approximately 20 feet wide, comprise portions of the slope on the
river side of the landfill. Elevations range from 383 to 410 feet above mean sea
leve] (ams!) along the Ohio River to 461 feet amsl along the levee.

The geology of the site consists of unconsolidated alluvial and glacial deposits. The
deposits consist of clay, silt, sand and gravel in a downward coarsening sequence.
The thickness of the unconsolidated material ranges up to 110 feet. Below the
alluvial and glacial deposits is a shale bedrock reported to be 100 feet thick and
beneath the shale is a series of limestones.

The hydrogeology at the site consists of an alluvial aquifer that occurs
approximately 50 feet below land surface and is approximately 60 feet thick. The
alluvial aquifer is the principal, local water-bearing formation in the area and is
capable of yielding large quantities of water. The wells encountered in the area

were all screened in the alluvial aquifer.
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1.1.2 Site History

Land use at the Lees Lane Landfill Site has included a sand and gravel quarry, a
junkyard and a landfill. The period of sand and gravel operations at the site is not
known but quarrying began at least as early as the 1940s. The landfilling
operations at the site were reported to have begun in the late 1940s. Based on
available historical photographs, refuse and old automobiles were observed in the
Central Tract in 1955; active refuse disposal was observed in the Central Tract in
1959; and fill and active refuse disposal were observed in the Southern Tract in
1971.

From the aerial photographs fill operations appear to have been initiated as open
dumping along the southern and central tracts of the property. Dumping, in all
likelihood, also occurred in the open sand and gravel pits during this same time
period. Open dumping at the front of the property stopped sometime during the
1960s and all dumping was then limited to the sand and gravel pits.

Aerial photographs taken on March 30, 1971 show that extensive excavation and fill
operations were being conducted. Fill areas are located in the Central and
Southern Tracts and excavation areas in the Northern and Southern Tracts.
Background information for the site indicates that the Northern Tract excavation
area was eventually filled with wastes but that the site was closed before the
excavation area in the Southern Tract was completely filled. A large depression
with ponded water now exists where remaining landfill capacity existed at the time

of closure.

The site operated for a time under a permit for the Southern Tract issued in 1971
by Kentucky under its Solid Waste Program. The permit expired in November 1974
and was not renewed by the State. In March 1975, home owners in Riverside
Gardens, a community adjacent to the site, reported flash fires around their water
heaters. A subsequent investigation detected explosive levels of methane gas and
seven families were evacuated from homes near the site. These homes were
ultimately purchased by the Jefferson County Housing Authority. In April, 1975
the landfill was closed.
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1.1.3 Previous Investigations

A number of studies have been conducted at the site starting in 1975. These
studies have included a series of investigations to evaluate the methane gas
problems and a series of investigations to evaluate groundwater contamination.

During 1975, studies were performed by the Jefferson County Department of
Health and the Surveillance and Analysis Division (SAD) of EPA, Region IV, on the
methane gas problems at the site. These studies concluded that a methane and
toxic gas problem existed at the site and in Riverside Gardens and recommended
that a gas venting system be installed. A subsequent study was done by SCS
Engineers in 1978 and a report was issued by the EPA National Enforcement
Investigations Center (NEIC), Denver in late 1978. These studies confirmed the
methane gas problem onsite but did not find a problem in the Riverside Gardens
homes. A gas collection/venting system was designed and installed on the site by
SCS Engineers in October 1980.

In February 1980, the Kentucky Department of Hazardous Materials and Waste
Management (HMWM) found approximately 400 drums on the site. Court actions
were taken against the site owners and the drums were emptied of liquid wastes for

proper disposal and the drums and solid wastes were buried onsite.

A number of groundwater studies have been conducted on the site and in Riverside
Gardens. In November 1978, SAD EPA Region 1V, collected groundwater samples
from eleven private wells in Riverside Gardens. In December 1978, SAD re-
sampled five of the eleven wells sampled in November. The results of this study
stated that there was "no indication that the aquifer immediately underlying the
Lees Lane Landfill is contaminated with either metals or organic compounds from
leachate intrusion." In early 1981, Kentucky installed eleven groundwater monitor
wells at the site. Five of these wells were subsequently sampled by the EPA (SAD).
Analytical results showed elevated levels of inorganic compounds. However, it was
believed that the results were affected by the presence of excessive sediment in
the samples caused by improper well construction. In November 1982, the
Region IV FIT (Ecology and Environment, Inc.) inspected the site and found a
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leachate outbreak on the southern end of the landfill adjacent to the Chio River. A
water sample and sediment sample were taken from the leachate seep. Ecology

and Environment also conducted a resistivity and magnetometer survey of the site.

During a site visit conducted by FIT (NUS Corporation) in January 1983,
approximately 25 drums were discovered in heavy underbrush near the river on the
Southern Tract. The EPA Emergency Response Unit inspected these drums and
concluded that they did not pose an immediate threat to the public; and therefore,
did not require an emergency removal. The EPA determination at the time was
that these drums should be addressed during remedial action at the site. In July
1983, Region IV FIT (NUS Corporation) conducted a subsurface investigation and
collected two groundwater samples and one soil sample.

The current Remedial Investigation has included an evaluation of the previously
collected data and the installation and sampling of five new monitor wells and the
sampling of existing onsite monitor wells, residential, industrial and public supply
wells, surface soil, sediment and water, and the Ohio River. Figure 1-3 shows all

of the sample locations for data used during the Remedial Investigation.
1.1.4 Site Use and Ownership

The Northern and Central Tracts were owned by Jos. C. Hofgesang until his death
on March 10, 1972. Following his death, ownership went to the current owner, the
Hofgesang Foundation, Inc., which is a private foundation set up in perpetuity. The
Southern Tract was owned up to the mid 1960's by Gernert Court, Inc. During the
mid 1960s, the company's name was changed to the Jos. C. Hofgesang Sand Co.,
Inc. This company owned the site until the Kentucky solid waste permit expired in
November 1974, at which time J. H. Realty, Inc. acquired it. J. H. Realty, Inc. is
the current owner of the Southern Tract.

A property survey of the site was conducted by AmTech Engineering, Inc. of
Indianapolis, Indiana. The plat of survey was completed on November 1, 1984 and
signed by Kentucky Registered Land Surveyor #203, R.R. Waddle and by Kentucky
Registered Land Surveyor #2207, Leslie M. Haney. A detailed presentation of the
property boundary is included in Appendix A.

1-7



8-1

QA

LovisviLLE
LECTRIC COMP

SAMPLING LOCATIONS USED
IN DATA EVALUATION

LEES LANE LANDFILL SITE

JEFFERSON COUNTY

, KENTUCKY

e~ —
LEGEND ~— —
|- soi \\ c M
% - WASTE "0;\ oM
A - OMIO MIVER e o o
@ - WELL POINTS 00,\ o'
® - GROUNDWATER \8 =
SURFACE WATER & SEDIMENTS )




LEE 001
000824

The site is currently used for recreational purposes mainly by local residents from
Riverside Gardens. Recreational use includes: hunting, target practice, dog
walking and hunting, dog training, and as an access to the Ohio River for fishing.
Illegal dumping of construction debris, tires, and household refuse also occurs at

the site.
1.1.5 Planned Use of Site

The Louisville-Jefferson County Planning Commission Comprehensive Plan of 1979
proposed that the land area occupied by the Lees Lane Landfill be designated for
industrial use. According to the Planning Commission the use of such land for
industrial siting is predicated on the landfill material being treated and/or disposed
of to alleviate all hazards, and to ensure that the land area is not in violation of
applicable state and Federal rules and regulations.

1.1.6 Community Awareness

Communijty awareness at the Lees Lane Landfill site has been centered primarily
on the Riverside Gardens housing development. Riverside Gardens has an active
citizens organization, Riverside Gardens Community Council, organized in 1969.
This group is headed by Mrs. Pat Moran and has spearheaded community
development efforts for the neighborhood (NUS, 1983b).

The residents of Riverside Gardens were aware of the dumping taking place in the
landfill and filed an official complaint with the county in 1964. Problems
continued at the landfill through the late 1960s and early 1970s with serious
concern about reported "midnight dumping".

The Lees Lane Landfill Advisory Committee, comprised of state and county
officials, was organized in 1975 to investigate a methane gas problem reported in
the neighborhood. The committee ultimately determined that the methane

problem was being caused by the landfill.
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In 1978, the Lees Lane Landfili Methane Gas Task Force was formed and headed by
Mr. Ed Robinson of the Jefferson County Department of Public Works. The work

of this task force ultimately resulted in the installation of a gas venting system in
1980 (NUS, 1983b).

The Jefferson County Health Department has conducted monthly monitoring of
emissions from monitoring wells and the County Department of Public Works was

charged with the maintenance of the gas venting system.

1.2 Investigation Summary

The available site information was compiled and evaluated to determine the
potential site problems for use in the stu&y design. The Remedial Investigation was
designed to determine the leve] ’of contaminants, the migration pathways and the
potential public health and environmental concerns.

1.2.1 Problem Identification

Existing site information has been compiled and presented in two major documents:
the Remedial Action Plan (RAP) prepared by Ecology and Environment in
December 1981 and the Lees Lane Landfill Remedial Action Master Plan (RAMP)
prepared by NUS Corporation in May 1983. The information contained in these two

plans and existing EPA and state files combined with a site visit in September 1984
were used to assess the problems existing at the site and to determine preliminary
remedial technologies applicable to the control of the potential problems
identified.

Three major categories of potential site problems were identified. These problems
include gas production and migration, leachate production and migration to
groundwater and contamination of surface water, soil or sediment. Gas migration
problems were identified at the site in 1975 and a gas collection system was
installed in 1980. Based on monitoring by the County, it appeared that the existing
system was controlling the migration of toxic and explosive organic compounds to
Riverside Gardens. Leachate migration to groundwater was expected based on site

1-10



LEE 001
000826

conditions and was confirmed by past sample collection efforts. Contamination of
surface water and sediments and/or soils through drum staging, spillage and/or
leakage and leachate seepage are potential site problems based on previous studies
and the identification of existing onsite drums.

The following general response actions were identified as applicable to the control

of potential site problems.

® Provision of an alternate water supply to residents of Riverside
Gardens

o Containment of contaminated groundwater through the use of
groundwater barriers and capping of the landfill

® Collection of leachate and/or gas combined with venting and/or
treatment

L Pumping of contaminated groundwater through the use of
extraction wells

L Removal of contaminated soils and/or sediments and surface
water

L Treatment of removed materials (groundwater, soils, sediments or
surface water) either onsite or offsite

L] Removal of surface wastes and proper disposal
Excavation of waste materials

° Treatment and disposal of waste materials either onsite or offsite

In October 1984 EPA approved the work plan prepared by NUS Corporation for the
performance of the Remedial Investigation at the Lees Lane Landf{ill Site.

1.2.2 Study Design

The Remedial Investigation was designed to determine the levels of contaminants
at the site and to define the potential migration pathways away from the site.
Based on the large number of previous studies conducted at the site, much of the

data needed for the evaluation of site conditions was already available and the
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field data collection activities were limited to supplementing the existing data

base through the following activities:

L Location of the approximate fill boundaries (see Section 3.2.2.1)

e Evaluation of erosion of the Ohio River bank adjacent to the site
and need for bank protection controls (see Section 3.2.2.2.)

® Description of the hydrogeology beneath the site (see Section 4.3)

® Determination of the presence or absence of contamination in the
alluvial aquifer in and around the site (see Section 4.5)

® Investigation of potential groundwater pathways (see Section
4.3.4)

L Determination of the presence or absence of contaminants in
onsite surface water, sediments and soils (see Section 5.4)

® Evaluation of the effectiveness of the existing gas collection
system (see Section 6.4.2)

A major concern of the site was the potential migration of contaminated
groundwater. Three pathways were identified during the problem assessment phase
and the RI was designed to provide the information necessary to assess each
pathway. Groundwater discharge to the Ohio River was investigated through the
collection of shallow groundwater samples at the Ohio River bank, onsite and
upgradient of the fill. A shallow upgradient monitor well was installed in Riverside
Gardens and six temporary well points were set in the Ohio River bank. The
shallow groundwater monitoring network consisted of one upgradient, three onsite,
and six downgradient groundwater sampling points. Nearshore samples of the Ohio
River were also collected adjacent to three of the temporary well points. The
analyses of these samples were used to evaluate the changes in groundwater quality

as it passed through the landfill.

Based on the site geology, there is a potential for the migration of contaminated
groundwater under the Ohio River. This pathway was investigated through the
collection of groundwater samples from the base of the aquifer upgradient of the
site, onsite and on the Indiana side of the Ohio River. A deeper upgradient monitor
well was installed in Riverside Gardens and below the f{ill in the Central Tract
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opposite the public water supply wells in Indiana. The monitoring network at the
base of the aquifer consisted of one upgradient, two onsite and two downgradient
(in Indiana) groundwater sampling points. The analyses of these samples were used

to determine the potential for migration of contaminated groundwater under the
Ohio River.

The third potential groundwater migration pathway was toward Riverside Gardens
or the pumping center located to the northeast of the site. Migration to Riverside
Gardens was investigated through the installation of a continuous water level
recorder on the monitor well installed in the {ill in the Central Tract. The changes
in water level indicated by the recorder were used to evajuate the effect of Ohio
River water levels on groundwater water levels at the site. Groundwater samples
were also collected from the five wells in use in residential Riverside Gardens.
Migration as a result of the pumping center was investigated through the
installation of a monitor well with a 35-foot screen between the site and the
pumping center. This well was also sampled and equipped with a continuous
recorder.

The RI groundwater monitoring network was designed to use as many existing wells
as possible to conserve time and money as well as to avoid potential health and
safety problems arising from drilling through the fill materials. The new wells that
were installed as part of the RI were located outside the fil] boundaries, whenever

possible, due to the production of methane and other toxic gases within the landfiil.
The groundwater monitoring network for the RI consisted of the following:

L4 Two upgradient monitor wells, one shallow and one at the base of the

aquifer
® Five upgradient shallow residential wells in Riverside Gardens
L Three shallow onsite monitor wells

® Three downgradient monitor wells at the base of the aquifer
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° Two offsite deep industrial wells located to the northeast and southwest
of the site

L4 Six downgradient shallow temporary well points on the Ohio River bank.

A second concern at the site was the migration of combustible and toxic landfill
gases to Riverside Gardens. Numerous studies of this problem had been conducted
from 1975 to 1980 before the gas collection system was installed and little
additional data was needed. The major concern was the condition of the existing
system since very little maintenance had been performed. EPA tasked IT
Corporation, under a separate contract, to conduct an evaluation of the gas

collection system and to determine the need for upgrading or modification.

Surface contamination problems at the site were expected to be minimal since the
site was closed and covered; however, site access is not restricted and public
contact with contaminated surface media is possible. Surface soil samples were
limited to potential "hot spots" based on visual observations. Surface water and
sediment samples were collected from a pond in the large depression in the
Southern Tract and a marsh area near the pond. Two areas of standing water in the
Northern and Central Tracts were also sampled. The analyses from the soil and
sediment samples were used to evaluate onsite soil transport and the nature of the
cover materials. The analyses from the surface water samples were compared to
groundwater to determine if groundwater discharge was occurring.

1.3 Nature and Extent of Problem

The discussion of the nature and extent of the problem at the Lees Lane Landfill
Site has focused on the waste materials present at the site and the potential for
the release of contaminants the effects of the migration of these contaminants,
and the public health and environmental concerns associated with the contaminants

and their concentrations observed at the site.
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1.3.1 Nature of Waste Materials

The Lees Lane Landfill Site was used for the disposal of domestic, commercial, and
industrial wastes from the late 1940s to 1975. No records are available as to the
type or quantity of waste disposal at the site; but a Congressional Inventory
conducted in 1979 suggests that at least 212,000 tons of diversified chemical
wastes were disposed of by four companies between 1948 and 1974. The majority
of the wastes at the site are believed to have been placed in the areas excavated
during the quarrying of sand and gravel at the site. Based on standard landfilling
practices at the time, it is reasonable to assume that the wastes were comingled
within the disposal areas.

The volume of {ill at the site has been estimated based on the interpretations of
historic aerial photographics provided by the Environmental Photographic
Interpretation Center (EPIC), current site topography, and the results of
magnetometer surveys. The estimated volume of 2.4 x 106 cubic yards is
considered useful only for FS purposes and may not represent the actual volume of
materials disposed of at the site.

The site is currently covered with what appears to be locally-derived soils of
varying thickness throughout the site. The current site topography is relatively
flat with two depressions located in the Southern Tract where remaining capacity
existed at the time of closure in 1975. The lack of standing water throughout the
site suggests that the cover material is permeable. The site also exhibits well-
established vegetation ranging from grasses and shrubs to woodlands. The
combination of permeable soil cover materials and widespread vegetation suggests
that most rainfall infiltrates the landfill surface rather than leaving the site as
runoff to the Ohio River. Site runon and runoff are inhibited by the flood
protection levee to the east and south and the topography to the north of the site.

Infiltrating rainfall can be expected to contribute to leachate production within the
waste materials but during normal stages of the Ohio River, the groundwater
beneath the landfill is not expected to intersect most areas of waste disposal.
There are no known liners or leachate collection systems at the site; and the
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leachate produced by the decomposition of the wastes will be released and is likely

to migrate to groundwater or emerge as leachate seeps along the Ohio River bank.

In addition to the production of leachate, the decomposition of the waste materials
produces gases consisting predominantly of methane and carbon dioxide.
Depending on the waste materials present, other toxic gases have been produced by
the land{ill in the past. The permeable cover material can be expected to allow
the release of these gases to the atmosphere where they are diluted by ambient air.
Prior to the installation of a gas collection system in 1980, methane had migrated
in the subsurface soils to Riverside Gardens.

1.3.2 Migration Routes and Receptors

Contaminants at the site can be released to the environment through the migration
of leachate to groundwater, transport of soils and surface water through runoff,
and through the migration of gases to the atmosphere.

The predominant groundwater migration route identified as a resuit of the
Remedial Investigation was discharge of shallow groundwater to the Ohio River.
Conservative calculations of the potential groundwater flow to the Ohio River is
1.69 cubic feet per second (cfs). The average flow of the Ohio River at Louisville
is 114,000 cfs, suggesting that the groundwater contribution is 1.5 x 10-3 percent
of the total flow in the Ohio River.

The bedrock beneath the site dips approximately 8.3 feet per mile toward the Ohio
River and the maximum groundwater gradient observed during the RI was 0.007.
There are 30 feet of sediments beneath the Ohio River bed and above the
underlying shale bedrock and the transport of groundwater contaminants beneath
the Ohio River is possible.

Transport of contaminants in shallow groundwater away from the Ohio River and
toward Riverside Gardens is also possible. On at least two occasions during the
conduct of the RI, groundwater elevations in a well located 800 feet from the Ohio
River were higher than the groundwater elevations observed in a well located 250
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feet from the River. Considering that the Ohio River flood levels were
approximately 10 feet lower this year than the designated Ohio River flood stage
(less than 418 feet and 428 feet amsl, respectively), transport of groundwater
contaminants away from the Ohio River can not be discounted.

A continuous water leve] recorder was placed on a monitor well to the east of the
site to determine the potential for groundwater diversion as a result of the
pumping center located to the northeast of the landfill. Evaluation of the results
suggests that the variations in the groundwater levels in this well are related to the
Ohio River water levels rather than to pumping.

The surface water and surface soil migration routes at the site appear to be
inconsequential. As noted earlier, most rainfall appears to infiltrate the cover
material rather than migrating through overland flow. Topographic features at the
site are expected to limit both runon and runoff of rainfall except to the Ohio
River where dilution and sediment transport are expected to mitigate any affects.
Some onsite erosion and sediment transport is expected in the Southern Tract
where steeper slopes will facilitate surface water runoff. The eroded materials or
surface runoff will be collected in the pond in the large depression in this area.
The materials thus collected are expected to be released offsite only through the
occurrence of the designated 50-year flood (or greater) when this area would be

susceptible to transport by flood waters.

Gas produced by the landfill will migrate radially from the site including vertically
through the cover material and laterally through the subsurface materials. Once
the gases leave the landfill where the cover materials are relatively permeable, the
upper 10 to 12 feet of natural soils in Riverside Gardens are expected to restrict
the release of these gases since these soils are relatively impermeable. The gases
can be expected to migrate laterally until more permeable surface soils are
encountered or until excavation of these materials for man-made structures
provides a vertical pathway. Studies conducted from 1975 to 1979 identified that
methane had migrated as far as 900 feet from the landfill boundary. In 1980, a gas
collection system was installed betweeﬁ the landfill and Riverside Gardens and it

appears to have mitigated the migration of gases toward the residential area.
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The main receptors for contaminant releases from the site are the residents of
Riverside Gardens (approximately 1,100 people). Industries are located to the
northeast and southwest of the landfill (Borden, Inc. and Louisville Gas and
Electric, Cane Run Plant, respectively) along the Ohio River. A residential area of
approximately 50 homes is located across the Ohio River in Indiana as is the
Edwardsville Water Company public water supply well field. The closest known
downstream public water supply intake on the Ohio River is West Point, Kentucky
(14 miles downstream). The Louisville public water supply has been extended into
Riverside Gardens and there are known to be only eight families currently using
private drinking water supply wells in the neighborhood. Access to the landfill
proper is currently uncontrolled and recreational use is evident.

1.3.3 Potential Public Health and Environmental Concerns

The contaminants identified through sampling and analysis at the Lees Lane
Landfill Site have been evaluated in a systematic manner designed to identify any
potential public health or environmental concerns associated with the site. The
evaluation included both historical data as well as that data collected during the
Remedial Investigation in an effort to define both the current concerns as well as
the potential for future problems.

Since the groundwater media contained the greatest distribution of contaminants,
the range of concentration of each constituent found in the samples collected
during the Rl was assembled and tabulated. These concentrations were then
compared to available standards, advisories, and guidance to identify elevated
Jevels of any constituents. Those constituents, thus identified, were further
evaluated to determine if the distribution of the constituent suggested that the
concentrations could be related to site contaminants. The resulting constituents
were considered contaminants of interest. The distribution of these contaminants
of interest was then used to describe the observed migration pathways and the

potential exposure pathways for each environmental media.

A second, independent evaluation was performed on the tabulated ranges in
concentration for each constituent. This evaluation considered the significant
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public health effects and toxicological potential based on the distribution of the
concentrations of the constituents present. The constituents, so identified, were
considered to be the contaminants of concern. The potential public health and
environmental concerns were then defined for each contaminant. Since
groundwater contamination problems had been identified in the past, the detailed
description of the public health and environmental concerns was directed toward
groundwater; however, each media was described in sufficient detail to evaluate

the potential public health and environmental concerns.

The independent nature of these two evaluations can be best illustrated by the
inclusion of benzene as a contaminant of concern even though it was eliminated as
a contaminant of interest based on its distribution. The contaminants of interest
identified for the Lees Lane Landfill Sité include arsenic, barium, chromium, lead,
manganese, and iron. The corresponding contaminants of concern are benzene,

chromium, lead, and arsenic.

The reliability of the data collected during the RI was also evaluated as to whether
it was representative and characteristic for each media. Characteristic data was
defined as that data collected over a sufficiently long period of time to establish
baseline conditions for that media. For instance, concentrations of constituents in
soil are not expected to vary significantly over time but the same is not to be
expected in groundwater. Representative data was defined as that data collected
over a sufficiently large area to reflect the actual conditions for that media at the
time of sampling. For instance, the groundwater sampling locations were spatially
distributed in a manner likely to produce data reflecting actual concentrations
whereas the soil sampling was designed to only evaluate "hot spots" expected to be
contaminated. This information was then used to define the immediate and long-
term data needs at the site. The results of this evaluation indicated that the
groundwater, surface water, and sediment samples could be considered
representative of actual conditions at the time of sample collection and that the
surface water, sediment, and soil data could be considered representative of
baseline conditions at the site. The evaluation did not indicate any immediate need

for additional data collection but did indicate a need for long-term monitoring of

1-19



LEE 001
000835

groundwater and ambient air conditions in order to establish baseline
concentrations at the site.

The public health assessment found no evidence of any current public health or
environmental concerns associated with the Lees Lane Landfill Site. The
assessment did identify a potential for future concerns resulting from groundwater
or gas migration and air contamination from the release of gases through the
landfill cover. The public health assessment recommended that long-term
monitoring be conducted for groundwater and air, that the gas collection system be
maintained as necessary to remain operational, and that "hot spots” soils onsite be
covered to prevent public contact.

1.4 Remedial Actions to Date

Three remedial actions have been conducted at the site. Two of these are related
to the gas migration problems at the site and the third involved the removal of
drums discovered along the Ohio River bank. The site was placed on the National
Priorities List (NPL) in 1982.

1.4.1 Purchase of Homes

On March 13, 1975 the Jefferson County Department of Health was notified of the
presence of methane gas in the Riverside Gardens residential area adjacent to Lees
Lane Landfill. As a result of the explosive levels of methane gas detected, seven
families along Putman Street were evacuated by the Jefferson County Housing
Authority. Their homes were purchased and the families were relocated by the
Housing Authority at a cost of $150,000. The seven families and their Putman

Street addresses are:

Robert P. Wessel 6701 Putman Street
Harold and Iva Webster 6703 Putman Street
Nicholas and Alma Neff 6707 Putman Street
Robert and Mary Hopper 6711 Putman Street
Ronald and Mary Lutz 6715 Putman Street
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David and Ada Bariow 6718 Putman Street
Jack and Dorothy Weatherford 6723 Putman Street

1.4.2 Disposal of Drums

During a visit to the Lees Lane Landfill Site on February 27, 1980 by personnel of
the Kentucky Department of Hazardous Materials and Waste Management
(HMW M), approximately 400 drums were discovered. The drums were exposed
through eroded soil, approximately 100 feet from the Ohio River bank and on a 10

foot vertical rise above the river.

Through the efforts of the Kentucky Natural Resources and Environmental
Protection Cabinet (NREPC), an inventory of drum contents was conducted during
February and March of 1980. Of the 400 drums, 300 drums were found empty and
in a deteriorating condition; 60 drums contained non-hazardous solidified materials
and the remaining 40 drums contained hazardous materials. Five samples collected
from a random selection of the 40 drums indicated the presence of 51 different
organic compounds in addition to high concentrations of copper, cadmium, nickel,
lead, and chromijum. Benzene, phenol, and their ethylated derivatives were also
identified. The wastes were removed from the drums onsite and transported to the
Cincinnati Metropolitan Sewage District (MSD) in Cincinnati, Ohio, for final
disposition during September and October of 1981. The remaining non-hazardous
drummed materials including the empty containers were buried onsite under a plan
approved by the KDNREPC.

1.4.3 Gas Collection System
In October 1980, SCS Engineers installed a gas collection system at the site. The
system was installed between the landfill and the levee and consisted of 31

extraction wells spaced 75 feet apart. The gas was sent to a blower house through
a common header where it was burned off and vented to the atmosphere.
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1.4.4 Ranking on NPL

In accordance with the requirements established under the Comprehensive
Environmental Response Compensation and Liability Act of 1980 (CERCLA), the
Lees Lane Landfill Site was evaluated by EPA in December, 1982, utilizing the
Hazard Ranking System (HRS). The HRS was used to evaluate the relative risk or
danger factors existing at the Lees Lane Landfill Site, taking into account the
population at risk, the hazardous potential of the substances at the facility, the
potential for contamination of drinking water supplies and for destruction of

sensitive ecosystems and other appropriate factors.

The Lees Lane Landfill Site overall HRS score was 47.46, which ranked the site in
Group 6 on the proposed Nationai Priorities List (NPL). The site received high
ranking due to its proximity to the nearest population (300 feet), location in a
floodway, the identification of landfilled hazardous waste (chromium and vinyl
chloride), and the distance to the nearest well (Riverside Gardens). Additional
factors included the distance to surface waters and known quantity of material.

1.5 Overview of Report

The remaining sections of this report will present the results of the investigations
described above. These sections include: Section 2.0, Site Features Investigation,
Section 3.0, Hazardous Substance Investigation; Section 4.0, Hydrogeologic
Investigation; Section 5.0 Surface Water, Sediment and Soil Investigation;
Section 6.0, Air/Gas Migration Investigation; Section 7.0, Biota Investigation;
Section 8.0, Public Health and Environmental Concerns; Section 9.0, Screening of
Remedial Action Technologies; Section 10.0, Development of Remedial Action
Alternatives; Section 11.0, Analysis of Remedial Action Alternatives; and
Section 12.0, Summary of Alternatives. Supporting data referred to in the text are
compiled in a separate Appendices volume.

Section 1.0 of this report discusses the site background information such as the
environmental setting, site history and 6wnership, and the planned use of the site.
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Additionally, the nature and extent of the problems and a summary of the

investigation are presented.

The Site Features Investigation (Section 2.0) was conducted through a literature
review and topographic mapping of the site using aerial photography. The purpose
of the investigation was to assemble the information concerning the environmental
setting based on physiography and climate, the location of potential receptors
based on demography and surrounding land use, and the availability of natural

resources based on past and future potential for extraction.

The Hazardous Substance Investigation (Section 3.0) was conducted through the use
of the historical photographs provided by the Environmental Photographic
Interpretation Center (EPIC), performance of a geophysical survey and field
observations during the Remedial Investigation, assembly of information collected
during a Congressional Investigation in 1979 concerning waste disposed of in the
landfill, and evaluation of samples previously collected at the site. The purpose of
the investigation was to assemble the information necessary for the design and
planning of remedial actions at the site.

The Hydrogeologic Investigation (Section 4.0) was performed through a literature
review, the conduct of a boring program and the installation of five monitor wells
and the sampling and analyses of groundwater collected from a monitor network
designed to evaluate the presence or absence of contaminants and migration
pathways. The purpose of the investigation was to assemble sufficient data for the
determination of the nature and extent of groundwater contamination and of
potential public health effects from the consumption of contaminated groundwater.

The Surface Water, Sediment and Soil Investigation (Section 5.0) was performed
through a literature review, the sampling and analysis of surface water, sediment
and soil collected onsite, and the evaluation of flood levels expected at the site
over various periods. The purpose of the investigation was to assemble sufficient
data for the determination of the nature and extent of surface contamination and
the potential public health effects from direct contact with the contaminated

surface media.
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The Air/Gas Migration Investigation (Section 6.0) was conducted using the results
of previous studies performed in 1975 to 1979, monitoring measurements made
from 1980 to 1984 and the study performed by IT Corporation as part of the
Remedial Investigation. The purpose of the investigation was to determine the
nature and extent of the methane migration at the site both before and after the
installation of the gas collection system and the potential for public health effects
in Riverside Gardens associated with combustible levels of methane or toxic levels
of other volatile organic compounds.

The Biota Investigation (Section 7.0) was conducted through a literature review
only. The purpose of the investigation was to identify the flora and fauna expected
at the site as well as the enqangered species that might be present at the site.

This information was assembled for use in the environmental assessment.

The Public Health and Environmental Concerns (Section 8.0) at the site were
identified through the evaluation of the potential contamination present, and the
human and environmental effects of contaminant migration. A toxicological

evaluation of the contaminants was used to determine the potential health effects.

The Screening of Remedial Action Technologies (Section 9.0) was used to identify
the most appropriate remedial action technologies. Each technology was screened
for its technical considerations, public health and environmental considerations,

institutional considerations, and costs.

Development of Remedial Action Alternatives (Section 10.0) included the detailed
description and design for each identified alternative and the reasons for

eliminating other alternatives.

The Analysis of Remedial Action Alternatives (Section 11.0) includes an evaluation
against non-cost and cost criteria. The non-cost criteria include technical, public
health, environmental, and institutional considerations.

The Summary of Alternatives (Section 12.0) compares the alternatives in narrative
and tabular form and defines the advantages and disadvantages of each alternative.
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2.0 SITE FEATURES INVESTIGATION

The site features investigation gives an overview of the physical conditions, land
use, and climate on and around the site. The investigation was accomplished
through a review of pertinent available literature.

2.1 Physiogra

The site is located in the Ohio River- Terraces region, which occurs on the
southwestern flank of the Cincinnati arch in the eastern part of the Interior
Lowlands physiographic province. This province is characterized by sedimentary
rocks of Cambrian to Cenozoic age. The rocks in the eastern portion of the
province are mainly Paleozoic limestones and shales. The northern portions of the
province were covered by continental ice sheets during the Pleistocene; the Lees
Lane Land{ill Site is situated in an extensive glacial outwash plain deposited over
the Paleozoic bedrock as the glacier retreated (Judson, et al.,, 1976). The
relatively flat, rather hummocky topography of the site area is characteristic of
outwash plains (see Figure 2-1). The Ohio River is an underfit stream crossing the
outwash plain; it probably served as a glacial meltwa-ter stream during late

Pleistocene glacial retreat. (Bloom, 1978; Ritter, 1978).

The site topography has been disturbed by quarrying and landfilling operations. No
drainage pathways cross the landfill, however, a topographic low in the Northern
Tract may aid in the diversion of surface water runoff from a small area in this
tract to the Ohio River. There are also two depressions in the Southern Tract
resulting from remaining landfill capacity after closure. One of these depressions
is water-filled and receives runoff from approximately one-half of the Southern
Tract. Figure 2-2 shows current site topography.

2.2 Demograph

The site is located in west central Jefferson County, approximately &.4 miles
southwest of downtown Louisville. The population growth of Jefferson County has
been modest but gradual. The greatest rate of growth occurred in the decade of
the 1950's with an annual rate of change of 2.6%. This decade marked the
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beginning of migration from the City of Louisville to the balance of Jefferson
County. By the 1960's, the rate of growth had declined to a rate of 1.4% per
annum with population continuing to shift from the central city to the suburbs. By
1975, Jefferson County had a population of 735,000 people, with the City of
Louisville containing 347,252 of the total county population. (KIDPA, 1978).

The concentration of population nearest the landfill is Riverside Gardens, a
residential area which is adjacent to the landfill. Riverside Gardens consists of
approximately 330 homes and 1,100 people. (NUS Corp., 1983a).

Another subdivision, Lake Dreamland, is located approximately 1.5 miles upstream
from the site and has a population of approximately 1,500 people. A residential
area of approximately 30 homes is located across the Ohio River from the site.
Figure 2-1 indicated the Lake Dreamland and Riverside Gardens subdivisions and
their proximity to the site,

2.3 Land Use

EPIC aerial photography with 1971 land use designations (Figure 2-3) was used to
calculate the amounts of each class of land use within a 1.2 mile radius of the Lees
Lane Landfill (EPA, 1982). The greatest percentage of land (38%) is woodlands and
undeveloped areas, followed by agricultural land at 33%. Residential land
comprises 15% of the area surrounding the landfill. and land used for commercial,
industrial, and transportation totals 14% of the area. Lakes, ponds, streams, and
wetlands exclusive of the Ohio River comprise less than 1% of the land within the
1.2 mile radijus.

The Lees Lane Landfill is bordered to the northeast by Borden, Inc. (a chemical
manufacturer), to the south by Louisville Gas and Electric (a power plant), and to
the east by Riverside Gardens (a residential development). A floodwall
right-of-way fringes the property line to the west of Riverside Gardens, where the
levee serves as a managed buffer zone between the landfill and the adjacent
residential development. Portions of the west side of the site have a relatively
undisturbed area which serves as a buffer zone between the landfill and the Ohio

River.
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The jandfiii curre tly serves as a regreational area for local residents. The site is
popular as a hunting ground for birds and small game, and for target practice.
Additionally, many residents visit the site daily to walk their dogs.

2.4 Natural Resources

Jefferson County has many natural resources. Sand and gravel for aggregate, fill
and road metal are excavated from the glacial outwash plain deposits of the Ohio
River Valley. Quarrying operations were conducted at the site prior to and during
its use as a landfill. Natural gas for domestic use has been obtained from at least
two wells within ten miles of the site which are now abandoned (Kepferle, 1974).
The New Albany Shale has been explored throughout its outcrop and subsurface
area for its potential as oil shale, but exploitation is currently economically

infeasible, therefore no development has occurred (Anderson, pers. comm., 1985).

Dimension stone has been quarried in the past from the siltstone beds of the
Kenwood Siltstone Member of the Borden Formation. These quarries were located
within ten miles of the site. No commercial quarries are currently active
(Kepferle, 1974).

Groundwater has been a historical natural resource of the site area, with
approximately 14 wells used for drinking water supplies in Riverside Gardens prior
to the installation of a city water supply system. (E & E, 1981). In 1984, only eight
drinking water supply wells remained in service. The inventory of private well
supplies in Riverside Gardens conducted by Ecology and Environment (E & E) in
1981 and as supplemented during the Remedial Investigation is included in Table 2-
I. The locations of four of these homes are shown in Figure 2-4. The remaining
four homes on Glenbrook Avenue and Flagler Street are off of the map on Figure 2-
4.

The surface water resources of the Ohio River Basin are extensively used for a
variety of purposes including transportation, recreation, municipal and industrial
water supply, cooling for energy production, wildlife habitat, agriculture, and
assimilation of waste. There are 18 municipal and industrial surface water users of
the Cannelton Pool which is located between the Cannelton Dam (at River Mile
(RM) 722) and McAlpine Dam (at RM 607) (see Table 2-2). The majority of these

intakes are upstream of the Lees Lane Landfill. The closest known downstream
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ABLE 2]
RESIDEN WELL INVENTOR Y
0846 LEES [ ang LANDEy SITE
00 JEFFERso OUNTY, TUcCky
Vel Owne Address Well Use Mag Reference
M Jameg Salleng « 6614 Lucerne St. N/u Lusy
Mr, James Mann 660 Lucerne St. N/u Lu-gp4
Riverside Baptist Church 431, Lees | e drinking RBw._;
Mr, Wiiiiamson 618 Melroge St gardening MEg;g
Mr, Ray Wright 6l6 Melros St N/u MEj¢
Mr Elvis W hit 6603 Melrog St gardening ME 603
Mr Lowey Wright 6519 Putm St. N/y Pu.syg
- William Ha burn 6503 Hitman St N/u Puy.sp3
Fs Morrig Paria, 4405 Lees Lane N/u LE4ps
. Maryi,, Fajrc th 416 Lees Lan drinking LE4¢
Mr, 1, o. Frankje 44 Wiishire Bivg, gardening WLag)g
Mr Ashiey 08 Wiimoth Ave, N/u WMJ;OS
Mr. Ceci) Simpson 8 Howary Ave, drinking HO.50g
Mr, Joseph Downg 22 Wiimoth Av N/y WM.42>
Jurce, E, 198
Ny . Not in use,
Mrs, Pat » heaq h RiVersi G dens mmUnity Coun * Informey A in March
1 986, that ¢ Use of g¢ Lucerne Street currentiy Owneqd Tamrny Blarr, and thae
he well ap th OCatjon being Used £, Water Supp|y, In aqy; s Mrs, Mor dentified
ilowing add zlenai homeg as having a wej] bemg used for Water Supp|
Lester Ros 615 Glenp (1) Aveny
T, om a5 Ziegle 6707 Glenp
Wauace Mort
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TABLE 2-2
WATER INTAKES
OHIO RIVER REACH
LOUISVILLE TO CANNELTON DAM

Mile

Point Water Company or Industry Location
59%.5 Louisville Water Co. (MI) Louisville, KY
600.6 Louisville Water Co. (MI) Louisville, KY
603.6 Louisville G & E Co., Waterside Station Louisville, KY
603.6 Colgate Palmolive Co. Jefferson, IN
604.9 Louisville G & E Co., Canal Station Louisvile, KY
609.0 Indiana Cities Water Co. (MI]) Falls City. IN
610.0 Public Service of Indiana - Gallagher New Albany, IN
612.6 National Carbide Corp. Louisville, KY
612.9 Louisville G & E Co., Paddys Run Sta. Louisville, KY
613.5 E.l. du Pont de Nemours & Co. Louisville, KY
613.5 Publicker Chemical Co. (Rohm & Haas) Louisville, KY
616.6 Louisville G & E Co., Cane Run Station Louisville, KY
620.6 Indiana Glass & Sand Co. Harrison Co., IN
625.9 Louisville G & E Co., Mill Creek Louisville, KY
627.0 Kosmos-Portland Cement Co. Kosmosdale, KY
643.4 Olin Corp. Brandenburg, KY
644.0 Olin Corp. Brandenburg, KY
654.1 Kosmos-Portland Cement Co. Brandenburg, KY

Note: Lees Lane Landfill is between River Mile 615 and 616.

Source: Ohio River Valley Water Sanitation Commission, 1977.
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intake for a public drinking water supply is located at West Point, Kentucky,
approximately 14 miles downstream from the site.

~

2.5 Climatology

The climate of Louisville is continental in type and varies seasonally due to its
position in the midlatitudes. Summers are quite warm, but temperatures rarely
exceed 1000 F. Rainfall is relatively evenly distributed throughout the year, with
the spring and summer receiving slightly higher amounts of precipitation. Thunder-
storms with high winds and high intensity rainfall account for the majority of the
monthly precipitation. The fall generally receives two to three inches of rain per
month, making it the driest season of the year. Normal annual precipitation is 44
inches per year (NOAA, 1978).

Winters are moderately cold in the Louisville area, with temperatures rarely
dipping below 0° F. Snowfall, while seldom heavy, is a usual occurrence during the
winter months November through March. The mean annual total snowfall is 12 to
24 inches per year (NOAA, 1978). Soil freeze conditions, which vary according to
local weather, generally occur throughout December, January, and February. The
average soil freeze depth is five to eight inches, although depths of 12 to 14 inches
have occurred during prolonged periods of extremely cold weather. Conversely,
shallower soil freeze depths have occurred during warmer-than-normal winter

weather (Crenshaw, pers. comm., 1985).

The prevailing wind direction in the area has a southerly component and an average
velocity of less than ten miles per hour, as illustrated by the wind rose diagram,
Figure 2-5. The strongest winds are usually associated with spring and summer
thunderstorms. (NOAA, 1978; 1983).

2.6 Site Features Summary

The -Lees Lane Landfill Site is bordered on the northeast by Borden, Inc. (a
chemical manufacturer), to the south by Louisville Gas and Electric (a power
plant), Riverside Gardens to the east, and a small residential development (50
homes) across the Ohio River. Approximately 370 employees work at the adjacent

industries, while 1,100 people live in the Riverside Gardens area.
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Only eight private wells within the Riverside Gardens residential area are used for
potable water. The Edwardsville Water Company, located in Indiana, obtains raw

water from wells located along the river. The Edwardsville Water Company
supplies potable water to 1,700 connections, in addition to supplying two other

water companies.

Although the site is private property, it is used by some residents for hunting,
target practice, and walking pets.
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3.0 HAZARDOUS SUBSTANCE INVESTIGATION

The hazardous substance investigations focused on the potential pathways of
contaminants and attempted to ascertain the estimated volumes and location of fill
materials. The information for this section was compiled from a variety of sources
including historical records and aerial photographs. The results of several

investigations were used to determine the extent of landfilling operations.

3.1 Landfill Operations

Land use at the Lees Lane Landfill Site has included a sand and gravel quarry, a
junkyard and a landfill. The period of sand and gravel operations at the site is not
known, but quarrying began at least as early as the 1940's. Figure 3-1 is a sketch
made from historical aerial photographs (EPIC, 1982) and existing topography that
indicates the approximate areas that were excavated during the existence of the
landfill.

The landfilling operations at the site were reported to have begun in the late
1940's. Based on available historical photographs, refuse and old automobiles were
observed in the Central Tract in 1955; active refuse disposal was observed in the
Central Tract in 1959; and f{ill and active disposal were observed in the Southern
Tract in 1971 (see Figure 3-2).

From the aerial photographs fill operations appear to have been initiated as open
dumping along the Southern and Central Tracts of the property. Dumping, in all
likelihood, also occurred in the open sand and gravel pits during this same time
period. Open dumping at the front of the property stopped sometime during the
1960's and all dumping was then limited to the sand and gravel pits.

Aerial photographs taken on March 30, 1971 show that extensive excavation and
fill operations were being conducted. Fill areas were located in the Central and
Southern Tracts and excavation areas in the Northern and Southern Tracts.
Background information for the site indicates that the Northern Tract excavation
area was eventually filled with wastes but that the site was closed before the
excavation area in the Southern Tract was completely filled. A large depression

with ponded water now exists in the Southern Tract.
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The available information indicates that most of the excavated areas were
eventually used for refuse or waste disposal. Since historical records of disposal
practices at the site are not available, it is believed the landfill was formed by
random dumping of various wastes into open pits created by sand and gravel mining
operations. There is no evidence that drums were segregated in trenches or

individual pits or that municipal solid wastes were deposited in cells.

3.2 Waste Location

Information and data on the physical composition of wastes disposed of in and
around the landfill is important in the selection and operation of removal
equipment and facilities, in assessing the feasibility of resource and energy
recovery, and in the analysis and design of ultimate disposal technologies. Very
little information is available on the quantities and types of waste disposed of at
the Lees Lane Landfill. Waste has been observed on the landfill surface at the site.

3.2.1 Surface Waste

Observations made during the conduct of the RI suggest that indiscriminate
dumping is still occurring on a small scale at the landfill. This is due, in part, to
unrestricted access at the site as well as heavy vegetation which obscures the
dumping. The useable access roads facilitate dumping and it should be expected
that local residents will continue to use the site for the disposal of household
wastes. Figure 3-3 delineates approximate areas where waste has been observed at
the site. These wastes include large appliances, scrap wood and furniture, and are
scattered over much of the landfill surface. In most cases, these materials were

located near the landfill access roads.

In addition to the disposal of household wastes on the landfill surface, some
industrial wastes have also been indiscriminately dumped since official closure of
the landfill in 1975 (see Figure 3-3). Probable post-closure landfill use by industry
is evidenced by the drums discovered along the Ohio River bank in early 1983.
These drums are located near the landfill boundary of the Southern Tract along the
river bank and were observed again during RI activity conducted in 1984. In 1983,

during a FIT site reconnaissance, heavy organic odors were noticed in the areas
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surrounding these drums and a black liquid was apparently leaking from one of the
drums. Since the contents of these drums have not been analyzed, it will be
assumed for costing purposes in the Feasibility Study that they contain hazardous

wastes.

Also shown in Figure 3-3 are several areas of surface waste and partially or fully
exposed drums. The areas along the Ohio River bank are exposed waste believed to
be the product of poor disposal practices and not the result of erosion of filled
areas. Based on available information and visual observation, the surface wastes
and drums located along the bank are the result of disposed waste being pushed
over the retaining wall and, subsequently, covered by the river sediments.

Besides visible drums in the Southern Tract, several areas of surface waste were
observed. Drums have been observed scattered throughout the entire landfill area.
Some of the drums have been crushed and most of the drums show signs of rust and
deterioration. Many of the surface waste areas and drums shown on Figure 3-3 are
obscured by vegetation much of the year. The wastes and drums do not appear to
be eroding out of the landfill, but are the result of either dumping after the landfill

was closed or improper coverage during landfill closure.
3.2.2 Ferromagnetic Waste

Magnetometer methods were used at the Lees Lane Landfill Site to locate areas of
buried drums and/or ferromagnetic debris along the river bank, and for determining
the boundary of the fill. These techniques provide a cost-effective and safe means
for determining landfill boundaries assuming the anomalous areas correspond to

buried ferromagnetic materials.

The instrument used for the current study was an EG & G Geometrics, Model 846,
total-field magnetometer. The magnetometer was used instead of an
electromagnetometer (EM) to allow for easier maneuverability. The vegetation
which grows onsite is very heavy and dense near the river and the EM is 10 feet
long while the magnetometer is only 2 feet long. The use of the smaller, more
manageable magnetometer allowed the survey crew to reach some data points

which would have otherwise been inaccessible.
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3.2.2.1 Fill Boundary Investigation

A magnetic survey was performed over the Lees Lane Landfil] Site to investigate
the extent of buried ferromagnetic materials. Readings were collected over two
50-foot centered grids and one grid with data points of 50 by 200-foot intervals.
The investigation was divided into four separate grids to make the surveys more
manageable in size. Once obtained, the background magnetic intensity of 56,250
gammas was subtracted from each reading and a contour map of the spatially
distributed data was prepared. The contours of this map represent anomaly
strength in intervals of 400 gammas.

Several large anomalies of up to 4000 gammas occur at the southeastern section of
the site and away from the river. There are also several anomalies of 800 to 1200
gammas which occur along the river side of the Central Tract of the site. These
anomalies are isolated and therefore are suspected to originate from independent
metallic sources as opposed to the anomalies in the Northern and Southern Tracts
of the site which appear to originate from combined sources. This combined
interference makes it difficult to discern an exact locality of the metallic source

or sources.

The magnetic anomalies derived from the RI data represent areas of magnetic
intensity greater than 800 gammas above background and are shown in Figure 3-4.
This data compares favorably with that collected in May of 1982 by Ecology &
Environment, Inc. (E & E) (see Figure 3-5). The shaded areas from the E & E data
represent ferromagnetic material with magnetic intensity greater than 57,000
gammas (or 750 gammas above background of 56,250 gammas).

The fill area as defined by the magnetic data is contained within the floodwall to
the east and southekst and by the river to the west and northwest. The {ill appears
to be absent in the southwest corner of the site.

3.7
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3.2.2.2 Bank Investigation

A magnetic survey was also performed in the area along the river bank to locate
any buried drums or ferromagnetic debris and to determine if the drums exposed at
the surface were originally placed on the upper terrace or buried and then exposed
by erosion. Readings were collected over a 50-foot centered grid and then the
background magnetic intensity of 56,250 gammas was subtracted from each reading
and the spatially distributed data was contoured.

The majority of the exposed drums in the Central Tract are located on the upper
terrace and toward the river side of the access road. The anomalies in this area
are believed to be a result of these exposed drums and not buried ferromagnetic
material. The anomalies which occur near the river and in the Northern Tract of
the site are mostly the resuit of exposed ferromagnetic debris (washing machines,

cans, scrap metal, etc.).

It would appear that the drums were originally placed on the surface of the upper
terrace and not buried. Careful examination of the drums suggests that some of
the drums may have rolled down from the upper terrace to the lower areas. These
drums are believed partially covered.by soils from areas above the drums and/or
were accidentally covered during landfilling operations. Visual observation of solid
waste debris along the bank suggests that the landfill retaining wall abutting the
river bank is not severely eroding, although some erosion is occurring.

3.2.3 Extent of Fill

The extent of the potential areas of fill material (horizontally and vertically) has
been roughly estimated using pertinent information gained through the Remedial
Investigation. This information will form the basis for the approximation of the
volume of waste and contaminated materials currently existing at the site. This
approximation is useful only in the evaluation of the feasibility of excavation of

the waste materials.
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Several structures exist at the site which may affect remedial operations (see
Figure 3-6). A gas collection system was installed underground in an area between
the landfill and the floodwall. The system contains a surface blower facility
adjacent to Lees Lane. Also, located onsite is the old weigh station used during the
operation of the landfill. Finally, a concrete culvert is shown to run semiparallel
to Lees Lane. At least two surface manholes aid in locating the culvert.

The area of the landfilling operation has been defined as the outer limits of in-
place waste disposal. It does not include those areas along the Ohio River where
waste has apparently been deposited on the river bank and partially covered by
sediments. The approximate boundary of landfilling operations is shown in Figure
3.7. As can be seen, the boundary parallels the floodwall to the south and
southeast and the access road to the northwest along the Ohio River. More
importantly, it appears likely that the landfill operations may have crossed
property boundaries. This landfill boundary has been estimated, independent of the
property boundary survey, by comparing the results of both magnetometer studies
with the excavated areas identified by the Environmental Photographic
Interpretation Center (EPIC) in their interpretation of the historical photographs
for the site. It should be recognized that since the landfilling operation was
predominantly one of filling the areas previously excavated for sand and gravel, the
area within the landfill boundary is not expected to contain continuous wastes but
instead pockets of wastes corresponding to the original sand and gravel pits. The
landfill boundary will be used to evaluate the effects of various Ohio River flood
levels on the landfill (see Section 5.1.3) as well as to approximate the volume of

waste.

There is only limited information concerning the depth of fill at specific locations
within the landfill. The available refuse depths presented in Table 3-1 support the
current understandsng that the depth of {ill is extremely varied throughout the site.
(See Figure 3-8 for boring locations) This variability is to be expected, considering
the nature of the sand and gravel excavation performed at the site, but suggests
that additional borings to confirm the depth of refuse at specific locations would
be meaningless. It is unlikely that the depth of waste disposal in any one pit would
be uniform since the excavation of that pit was probably not uniform.
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TABLE 3-1

AVAILABLE REFUSE DEPTHS

LEES LANE LANDFILL SITE

JEFFERSON COUNTY, KENTUCKY

LEE 001
Well Well
Boring Type
Iv-0 gas
1v-1 gas
Iv-2 gas
Iv-3 gas
Iv-4 gas

MW-04 groundwater

Installation

Date

1978
1973
1978
1978
1978
1984

3-13

Bori
Depth

ing
(Feet)

41.5
36.5
25.5
30.5
30.5
91.0

Refuse
Depth (Feet)
37
29
19
20
25
20
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Therefore, a single estimate of the depth of fill at the site has not been made since
such an average would be very misleading. Where depth of fill was necessary to
approximate the fijl volume, specific estimates were made for each identified
portion of the landfill. Again, these estimates are only significant in that the
overall approximate volume of waste at the site will be used to evaluate the
feasibility of landfill excavation.

3.3 Estimated Volume of Waste

The approximate volume of waste material in the landfill has been estimated at
2.4 x 106 cubic yards. Numerous sources, including well logs, aerial photographs,
geophysical surveys and topographic maps were used to aid in determining the
approximate jocation and volume of waste material buried in the landfill. Because
the types of waste were unknown, no attempts were made during the volume
approximation to distinguish between domestic and industrial wastes. Due to the
lack of pertinent information no distinction could be made between hazardous and
non-hazardous wastes. Since the available information suggests that the wastes
disposed of in the landfill were not segregated, the total estimated volume is
considered hazardous. This estimated volume also does not include the surface

debris previously discussed.

The assumptions concerning the volume of waste, presented below, were crudely
defined and the resulting estimation of volume is only useful in determining cost
ranges for remedial alternatives. The exact volume and type of waste disposed of

within the landfill is unknown.

The delineated sections shown in Figure 3-9 were defined using historical
photographs taken by EPIC between 1955 and 1979 and magnetometer surveys
performed in 1982 by Ecology and Environment, Inc. and in 1984 by NUS
Corporation. The depth of each section was approximated based on available
borehole logs and topographic maps. Information used to calculate the volume of
eacﬁ section is presented in Table 3-2.
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TABLE 3-2
AREA AND DEPTH VALUES
USED TO CALCULATE WASTE VOLUME
LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY
Estimated Estimated Estimated
Surface Area Waste Depth Yolume

Section (acres) (feet) (cubic yards)

Nocthern Tract
A 3.2 40 206,000
B 6.2 25 250,000

Central Tract
C 2.7 5 22,000
D 1.2 5 9,700
E 13.0 25 524,000
F 0.62 20 20,000
G 1.8 20 58,000
H 1.9 20 61,000

Southern Tract
| 2.7 25 109,000
hj 20.9 25 843,000
K 7.9 25 319,000

Notes: See Figure 3-9,
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3.3.1 Northern Tract

The approximate volume of waste in the Northern Tract has been estimated at

2.56 x 105 cubic yards based on the assumptions presented below.

Section A

Section B

3.3.2 Central Tract

A large magnetic anomaly was delineated in the
eastern portion of the Northern Tract. A well log
from the installation of a Phase IV gas monitor well by
SCS Engineers showed a refuse depth of approximately
40 feet.

Both the historical photographs and the magnetic
surveys indicated possible disposal activity in this
area. Based on the rapid slope of the land surface
near the river as shown on the available topographic
maps, the average depth of the fiill material in this
area was assumed equal to 25 feet.

The approximate volume of waste in the Central Tract has been estimated at

6.95 x 107 cubic yards based on the assumptions presented below:

Sections C,D

Most of the northern portion of the Central Tract
between the levee and the access road was used as an
auto junkyard. It is assumed that the activity in this
area was limited to surface storage of junk. The
surface scaring and staining liquids seen on several
aerial photos was assumed to be due to the moving and
storing of old automobiles. It is believed that
excavation did not occur in this area. A minimal
depth of 5 feet is assumed for these areas to allow for

seepage of oils and grease into the soils.
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Section E

Sections F,G,H

3.3.3 Southern Tract

The southern portion of the Central Tract between the
levee and the access road was used for disposal of
waste. Since there is evidence of continuous traffic
across this section it is assumed that the excavated
depth was relatively uniform. Gas monitor wells
installed by SCS Engineers in 1979 indicated a refuse
depth between 20 and 25 feet below the surface. 25
feet was the depth used to calculate the volume.

Historical photographs indicate that excavation and
filling activity occurred in several areas between the
access road and the river. A monitor well installed in
section F indicates a fill depth of 20 feet. It is
assumed that the excavation and fill activity was
limited to areas that did not extend beyond the river
bank bluff. Therefore, a 20-foot fill depth was
assumed for these areas.

The approximate volume of wastes in the Southern Tract has been estimated at

1.27 x 106 cubic yards based on the assumptions presented below. Because of the

size and topography of the two depressions in the Southern Tract, it is believed

that wastes were not buried in either of these areas.

Section |

Section J

Historical photographs indicate continuous excavation
and filling activity. The magnetometer survey showed
high anomalous areas. An average depth of 25 feet
was assumed based on physical features and

topographic information.

From historical photographs this area was, apparently,

where most of the mining operations occurred after
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1950. Present topographic information and suspected
slope of the pit during activity suggest an average fill
depth of 25 feet within this section.

Section K Historial photographic interpretation shows excavation
and fill activity were limited to areas off the river
bank. Topographic information and physical features
indicate a possible fill depth of 25 feet.

3.5 Waste Containment

Containment of leachate generated by the wastes can not be expected based on the
avaijlable information concerning the geologic conditions and operation of the
landfill site. There are no known liners or leachate collection systems currently in
operation at the site. The natural materials in the alluvial aquifer beneath the
landfilled area were estimated to have a permeability of 8.90 x 10-3 cm/sec based
upon in-situ hydraulic conductivity tests conducted on MW -04 (see Section 4.3.4.2
the discussion of permeabilities.) The soils above the aquifer are estimated to be an
order of magnitude less permeable than the alluvial aquifer.

Observations recorded during the RI noted the apparent continued subsidence of
the landfill as evidenced by relatively large depressions in the access road. These

observations suggest that compaction may still be occurring at the site.

Since there are no available measurements on the permeability of the cover
material at the landfill, the rate of percolation of rainwater and river water
through the surface soils cannot be determined. Although the surface has not been
graded to promote drainage, very little ponding was noted during the RI. Visual
evidence suggests that the landfill cover does not appear to be capped with soils

that would inhibit infiltration of surface waters.

Generally, the thicker the fjll, the more concentrated the leachate will become.

Quality of the leachate is a function of the composition, degree of compaction,
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moisture content, age of the disposal facility, depth and areal extent of the
landfill, sorting, and the temperature, which will influence bacterial activity.
Attenuation of leachate in the soil can take place as ion exchange, filtration,
adsorption, complexing, precipitation and biodegradation. The quantity of leachate
is affected by the composition of refuse, the rate of decomposition, chemical and
hydrological quality of the soil, and the amount of water passing through the {ill
material. The quantity of contaminants will decrease as they are leached from the

fill over a long period of time (e.g., 50 to 100 years).

As discussed previously, data pertaining to the actual depth of fill throughout the
site are limited. Water level measurements taken from wells within the fill area
indicate groundwater levels below the suspected fill areas. Under normal flow
conditions in the Ohio River it is assumed that the groundwater level will be below
the fill material, but under high flow conditions the groundwater table may
intersect the fill material in some areas. Detailed measurements of groundwater
response to Ohio River stage were made from December of 1984 through May of
1985 during the RI. The results of these measurements are discussed in more detail
in Section 4.3.4.1. Fluctuations of up to seven feet were noted during this period

when flood stages were below normal.

Besides the markedly varying topography, the appearance of the cover in the
Southern Tract is similar to that of the rest of the landfill with the exception of a

wet area on the southeastern portion of the tract.

3.5 Waste Composition

Limited data are available on the wastes that are contained in the Lees Lane
Landfill. During the design of the RI, it was determined that the nature of the
landfilling operation (described in Section 3.1) precluded waste characterization at
the site. This is due to the wide range of disposal practices, including open
dumping and filling of the previously excavated sand and gravel pits, and the
apparent lack of waste segregation. In addition, sampling of the waste materials in
the landfill through the use of soil borings is likely to present significant health
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risks due to the levels of methane present. However, a combination of historical
information and available analytical data has been used to describe suspected
waste components at the site.

3.5.1 Waste Types

The Lees Lane Landfill Site received domestic, commercial, and industrial wastes
over a 27-year period, but there are limited data concerning the type and quantity
of wastes on the site. The only available historical records identify that at least
212,400 tons of mixed industrial waste (some drummed) were disposed of at the
Lees Lane Landfill by four industrial firms. In addition, municipal solid waste was

also disposed of at the site, but the quantity and types are unknown.

The Eckhardt Report from 1979 indicates a partial list of those companies which
disposed of their wastes in the landfill. Table 3-3 lists these companies and the
types and amounts of wastes reported during the Congressional Investigation. This
investigation sought to identify the waste components being disposed of at the site

by subdividing process wastes into the following categories:

Acid solutions with a pH less than 3

Base solutions with a pH greater than 12

Metals (bonded organically and inorganically)
Radioactive residues greater than 50 picocuries/gram
Organics

Inorganics

Miscellaneous
Of the four companies reporting the disposal of wastes at Lees Lane Landfill, only

two of the categories of waste, base solutions and radioactive residues, were not

identified as being disposed of in the landfill.
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HAZARDOUS WASTES REPORTED TO BE DISPOSED OF IN LEES LANE LANDFILL

Company Dates Used
The B. F. Goodrich - 1948-1971
Company -

Chemical Group 1972-1976
The Harshwaw 1950-1967
Chemical Company -

A Division of

Gulf Oil Corp.

Rohm & Hass 1962-1970
Company -

Louisville Plant

Celanese Corporation - 1967-1974
Celanese Polymer
Special. Co.

Source: Eckhardt, 1979.

Disposal Areas

North Site
South Site

Lees Lane
Landing
Landfill

West End-
Lees Lane

Lees Lane
Sanitary
Landfill

TABLE 3-3

Hundred Tons

1,514
175

343

91

748000
100 331

Type of Waste

Zinc, cadmium, copper, chromium (trivalent) lead,
halogenated aliphatics, acrylates and latex
emulsions, plastizers, resins, elastomers.

Arsenic, selenium, antimony, iron, manganese,
magnesium, zinc, cadmium, copper, chromium
(trivalent and hexavalent), lead, insecticides,
amides, amines, imides, resins, salts,
miscellaneous paints and pigments.

Amides, amines, imides, plastizers, resins,
salts, acid solutions (with pH less than 3).

Acid solutions (pH less than 3), arsenic, selenium,
antimony, mercury, iron, manganese, magnesium,
zinc, cadmium, copper, chromium (trivalent and
hexavalent), lead, halogenated aliphatics,
amides, amines, imides, resins, polar and non-
polar solvents, oils and oil sludges, esters, and
ethers, alcohols, ketones and aldehydes, salts,
miscellaneous paints and pigments, asbestos,
wastes with flash point below 1000 F,
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By 1984, the EPA had identified over 100 potentially responsible parties. However,
the types and quantities of wastes disposed of in the landfill by these parties has

not been determined.

The wide variety of potential wastes (both domestic and industrial), that may have
been disposed of at the landfill combined with the lack of segregation of wastes,
suggests that any attempt to identify waste components in a specific area js
virtually impossible. However, knowledge of general waste components js
necessary for the FS to estimate the costs of disposal of excavated waste as well
as to determine the compatibility of landfill leachates with potential materials to
be used for liners, groundwater barriers, or other such structures where the
leachate may contact the barrier materials.

3.5.2 Waste Forms

Wastes deposited at the landfill could include containerized and uncontainerized
solids and liquids. The only analytical account of wastes at the site was provided
by five samples from the 400 drums which were exposed along the Ohio River Bank.
The drum samples contained 51 different organic compounds as well as high
concentrations of copper, cadmium, nickel, lead, and chromium. Benzene, phenol,
and their ethylated derivatives were also identified. The analytical results from
the drum samples were reported by the Kentucky Natural Resources and
Environmental Protection Cabinet (NREPC) in 1980. In September 1981 the
contents of the drums were removed and shipped to a State-approved facility.
With the approval of the Kentucky NREPC the empty drums were buried onsite.

In April 1981, monitoring wells installed by the Kentucky NREPC were sampled by
the EPA. The results (see Section #4.4.1.2) indicated that very few organic
contaminants were detected. Moderate concentrations of chromium, copper,
nickel, and zinc were found in all wells. Mercury and selenium were detected in

three wells.

Previous investigations at the site have included the collection of subsurface or
leachate samples. (See Figure 3-10 for the locations of the samle collection areas.)
In November 1982, a water and a sediment sample were collected from a leachate

-seep located on the western boundary of the landfill approximately 1,200 feet
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northeast of the confluence of Mill Creek and the Ohio River (LE-IW and LE-1S).
In July 1983, two water samples (GWT-01 and GWT-03) and one soil sample (GWT-
02) were collected from boreholes located on the river terrace. Also, in January
1985, a drilling residue sample (DS-1') was collected from the subsurface material
deposited on the surface duriqg the installation of MW -04.

The analyses of the above samples showed inorganic concentrations at levels
common for landfill samples believed contaminated by wastes buried onsite (Tables
3-4 and 3-5). Most of the organics detected in the samples were estimated values
or assumed present based on presumptive evidence (Tables 3-6 and 3-7). Elevated
concentrations (ppm) of xylenes, toluenes and ethyl benzenes were detected in one
water sample (GWT-03). Moderately elevated concentrations of PCBs and other
organics were detected in the drilling residues and some of the other samples. The
varied results from the analyses of the above sample tends to support the belief
that waste material was randomly dumped at the site.

In November 1984 one surface waste sample was collected from the Central Tract
(SS-22) and two soil samples were collected near drums located on the river bank
terrace in the Central and Southern Tracts (SS-25 and SS-31). The analytical
results of the samples collected around the drums (S55-25 and SS-31) show
concentrations of both inorganics and organics similar to other surface samples
collected at the site (see Sections 5.4.1 and 5.5.2). The surface waste sample (SS-
22) analyses were atypical of other surface sample results. The sample contained
no soil media and is readily discernable onsite. See Tables 3-8 and 3-9 for the list

of results.

Several gaseous contaminants have been detected at the site. As described in
Section 6.0, Air/Gas Migration Investigation, high levels of methane were found in
observation wells installed around the landfill. Other gases, such as vinyl chloride
and benzene, have also been found in samples collected from some of the wells.

3.5.3 Waste Characteristics

Many of the materials suspected to be buried at the Lees Lane Landfill are
suspected hazardous substances. A few characteristics of substances known to be

onsite are:
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SUMMARY OF INORGANIC ANALYTICAL RESULTS OF WATER SAM
POTENTIALLY CONTAMINATED BY BURIED WASTES

Parameter in ug/l

Inorganics

Arsenic
Boron
Barium
Beryllium
Cadmium
Cobalt
Chromium
Copper
Nickel
Lead
Selenium
Strontium
Titanium
Vanadium
Yttrium
Zinc
Mercury
Aluminum
Manganese
Calcium
Magnesium
Iron
Sodium
Cyanide

(A) Value is suspect.
- Not detected.

TABLE 3-4%

LEES LANE LANDFILL SITE
JEFFERSON COUNTY, KENTUCKY

Water at

38 Feet

GWT-01
7/83

58(A)
2,800
7,500

64

8.3(A)
860
700
1,000
1,200
1,300
6.9(A)
NA
NA
770
NA
3,700
2.7
590,000
22,000
NA
NA
620,000
NA
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Water at
28 Feet

GWT-03
7/83

30(A)
2,700
2,600

52

120(A)
800
270
390
1,100
970

NA

NA
540

NA
2,800

2.9

210,000
33,000

NA

NA
580,000

NA

Leachate
See!
LE-1W
11/82

80
NA
620

8
NA

100
200
140
200
430
550
120
48
720

60,000
5,200
110,000
40,000
110,000
19,000
4
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TABLE